A total of 531 sexually active female populations from Manipur (north-eastern India), was chosen for this study. Out of 531 females from Manipur, 111 (20.9%) were HIV positive and 420 were HIV negative (79%). PCR amplification of the MY region of the HPV L1 gene using consensus MY09/11 primer showed 3.7% positivity in Manipur. Interestingly HPV infection among the HIV infected population from Manipur was found to be higher (9%) compared to the non HIV infected population from Manipur (3.7%). Further, single PCR for detecting the 16/18 genotypes and multiplex PCR for the other high risk groups showed equal prevalence of 16 and 18 and other high risk groups (1.3% each) in Manipur. This result was further confirmed by the sequencing and phylogenetic analysis. Thus, our study showed fairly high HPV prevalence rate among the HIV infected population compared to the non HIV cases in Manipur and also equal prevalence of 16/18 genotypes with other high risk groups. According to our knowledge this is the first kind of a genotypic study among the HPV-HIV co-infected population from northeastern states of India.
Introduction
The 16 and 18 oncogenic variants of the human papilloma virus are the p revalent genotypes responsible for causing cervical cancer among sexually active female population worldwide and in India. The main objective of our study was to find the HPV prevalence among the HIV-1 infected sexually active female population from Manipur with identification of the number of oncogenic variant types 16/18, circulating among this group of population.
Cervical cancer has become one of the major sexually transmitted diseases worldwide especially in the developing countries like India. Human papilloma virus (HPV) is considered to be the sole etiological agent for the cervical cancer cases worldwide. India has the highest number of annual incident cases and mortality rates for cervical cancer worldwide. The 16 and 18 variants of HPV has been found to be the major cause of cervical cancer cases in India. A recent study conducted in Chennai, South India had shown that HPV 16 had a high prevalence of uterine cancer compared to HPV 18 cases, although the development of invasive cancer from precancerous lesions was more for HPV18 compared to HPV16 [1] . Study conducted in North India had detected prevalence of 16/18 among women attending a local hospital with intraepithelial lesions [2] . Another study among the young married women from North India had identified HPV16 as the commonest high-risk type (3%) followed by HPV52 (1.2%) and HPV51 (0.8%) [3] . Recent study from four different regions across India also showed that other than the prevalent HR (High Risk) variant 16 followed by 18 (79.6%), there has also been prevalence of other high risk types (12.4%) such as 45, 73, 31, 56, 52, 58, 59, 33, 68, 51, 35, 26, and 39 [4] .
Additionally, highly oncogenic HPV16 and 18 variants might be expected to have a particularly aggressive natural history in the presence of diminished host immune status, such as in HIV-positive women [5] [6] [7] [8] . Women with human immunodeficiency virus (HIV)/ AIDS are at elevated risk of cervical cancer, as shown by studies of population-based US AIDS and cancer registries [9, 10] . In this context Manipur has always been in focus of our study due to the prevalence of different wild type and recombinant variants of HIV-1 found in this region as shown by our earlier studies [11, 12] . To our knowledge there haven't been any study from this part of India which dealt with the molecular epidemiology point of view of the prevalence rate of HPV infection with HIV-1 infection. The main objective of our study was to compare the HPV prevalence rate among the HIV infected and noninfected sexually active high risk and low risk population of Manipur, India and also to identify the oncogenic variant types circulating among this group of population.
Materials & Methods

Collection of Cervical Swab Samples
Cervical swab samples were collected with the help of cytobrush from the sexually active female patients in HIViral Transport Kit (HIMEDIA, India) from the clinics of Manipur and transported to laboratory within a few hours. A total of 531 samples from Manipur were collected. Out of 531 samples from Manipur, 420 were HIV negative and 111 was HIV positive. After receiving the samples, collection tubes were vortexed thoroughly and the samples were aliquoted in a micro centrifuge tube and stored at -70˚C until further processing.
Extraction of Viral DNA
The integrated HPV DNA was extracted from the cervical cells with the QIAamp Blood DNA Mini Kit (Qiagen, Germany) using the manufacturers' instruction. Carrier RNA (5 -10 µg) was added directly to the lysis buffer prior to lysis. Elution of the viral genomic DNA was done at 60 µl.
PCR Amplification of the HPV Concensus M Region of L1 Gene, 16 and 18 Genotypes
The HPV L1 My region PCR amplification was carried out using the concensus primer pairs My09/11 resulting in a 450 bp product. 
PCR Amplification of the Other High Risk Groups
After identification of the circulating 16 and 18 genotypes, multiplex PCR was done for other positive strains in order to identify any possible circulating other high risk groups among the two groups of population. The reaction mixture included final concentrations of 1× PCR Buffer, 1.5 mM MgCl 2 , 0.8 mM of dNTP mix, 20 pmole/µl of cocktails of set of four pairs of primers for major high risk groups other than 16 and 18 (Table 1) , 2.5 U of ampli Taq gold (Applied Biosystems) and appropriate amount of the template DNA. The PCR condition followed was 94˚C for 15 min, 30 cycles of 94˚C for 30 sec, 55˚C for 30sec and 72˚C for 1 min with final extension of 72˚C for 10 min. An aliquot was analyzed in 1% agarose gel. The sequences of the 18 type specific primers used in the study [13] and their corresponding position in the viral genome is shown in Table 1 . For HPV6 and 11 only one specific primer pair was used because of their sequence homologies and biological similarity.
Sequencing & Phylogenetic Analysis
In order to identify the genotypes of the other circulating variants of HPV among the sexually active female populations of Manipur, sequencing and phylogenetic analysis of all the positive samples (My positive) other than those positive for 16 & 18 was done. Amplicons corresponding to the 450 bp of My region were purified by a QIAquick PCR purification kit (QIAGEN, Germany) and subjected to cycle sequencing reactions using fluorescent dye-labeled dideoxy nucleotides in an ABI PRISM 3100 automated sequencer following the manufacturer's protocol. 
Result
PCR Amplification of the HPV Concensus My Region of L1 Gene, 16 and 18 Genotypes from Manipur
PCR amplification of the HPV concensus My region of L1 gene from 531 samples from Manipur showed 20 samples as HPV positive (3.7%). Again the prevalence rate among the HIV infected population from Manipur was higher 10/111 (9%) compared to the noninfected population 15/420 (3.5%) of the same (Figure 3) . Statistical analysis among the two group of population showed an unbiased standard deviation of 3.889, a mean value of 6.250 and the corrected standard error of the mean of 2.747. The results were found to be statistically significant. 
Detection of Other High Risk Groups by
Multiplex PCR PCR amplification of the other high risk groups from the positive samples by multiplex PCR other than 16 and 18, revealed presence of quite a good number of high risk groups both in Manipur. Out of 20 positive samples 7 were found to be positive for high risk groups other than 16 and 18. Analysis showed samples were positive for the high risk groups HPV58, HPV33 and HPV39 ( Figure  4 ). The population therefore has a prevalence rate of 1.3% (7/531) for the high risk groups of other types.
Sequencing and Phylogenetic Analysis
Sequencing and phylogenetic analysis results were consistent with the results obtained from the multiplex PCR. Analysis of the HPV My region of the Manipur samples showed sample no. SASO34, RIMS30; SASO83, SASO90; RIMS110 were positive for the high risk groups HPV58, HPV33 and HPV39 respectively ( Figure 5 ). On the other hand SASO52, SASO88; RIMS68, RIMS150 were positive for the probable high risk group HPV66 and HPV53. Sample number RIMS314 and SASO01 were positive for the low risk group HPV61. The GenBank accession numbers for the Manipur sequences are available as JN383596-JN383608.
Discussion
Establishment of a persistent infection by oncogenic human papillomavirus (HPV) is thought to be central to the development of most cases of cervical cancer. Over 95% of cervical tumour specimens harbour HPV DNA. Two HPV types, HPV 16 and 18, alone account for approximately 50% and 14% of cervical cancer cases worldwide respectively [14, 15] . Studies have further confirmed that HPV persistence is moderately increased by HIV coinfection. In this study we have investigated the incidence or prevalence of Human Papilloma Virus infection among the sexually active female population from Manipur (north-eastern India), a certain percentage (20.9%) of which were HIV positive as well as HIV negative (79%). PCR analysis of the My region of the HPV L1 gene among these population showed 3.7% of positive cases among the female populations from Manipur. Further the prevalence level of HPV infection among the HIV infected population from Manipur was also found to be higher (9%) compared to the non HIV infected population from Manipur (3.5%).
Interestingly genotyping of the positive samples for the high risk groups other than 16/18 by multiplex PCR showed equal prevalence of other high risk groups in Manipur compared to 16/18. For Manipur, the percentage was same (1.3%) in both the cases. The primers used for type specific amplification for other high risk groups were very specific and did not give any nonspecific amplification. The result was further confirmed by the sequencing and phylogenetic analysis for the My region for respective populations.
A recent study from Eastern India [16] has also shown prevalence of HPV 16, 18 among HIV positive females from Kolkata (32.2%; n = 30) was higher than HIV negative females (9.1%; n = 101). About 53% (23/43) of cases with oncogenic HPV were infected with genotypes other than 16, 18 either as single/multiple infections.
Further observing the increasing trend towards prevalence of different high risk groups other than 16/18 in both Kolkata and Manipur, we also agree according to Pillai et al. 2010 that considering the prevalence of other high risk groups circulating among these two groups of population, other than the prophylactic HPV-16/18-L1 vaccine a broad-based vaccine approach would be appropriate for India. At present there are two HPV vaccines under trial in India: Gardasil (Donated by Merck & Co., Inc.) and Cervarix (GlaxoSmithKline). Both vaccines have demonstrated high efficacy against precancerous lesions caused by 16/18 types of HPV. Gardasil, a quadrivalent human papillomavirus vaccine is designed based on HPV types 6, 11, 16, 18 . Cervarix is based on HPV types 16 and 18. But considering the prevalence of high risk groups other than 16 and 18 among Indian population as mentioned above, there is a need to think about a suitable candidate vaccine for the Indian population. According to our knowledge this is a first kind of study among the HPV-HIV coinfected population from north-eastern states of India. Further indepth study is necessary to understand the dynamics of HPV in presence of the HIV infection among the study population.
